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Abstract I discuss some simple considerations and a quantization rule deal-
ing with tensor and scalar gravitons starting from the analysis of gravitational
waves inducing electromagnetic fields in cavities. An important quantization
rule providing the exact mass values for the elementary fermions by relating
the Klein-Gordon equation to the metric properties of the space-time of this
propagating graviton is reached. As a consequence of the previous analysis
I deduce some cosmological implications and forecast the existence of new
particles detectable through experiments running at the LHC facilities.
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1 Introduction
We find in literature some papers ([1] and references therein) providing algo-
rithms or theoretical motivations (rigorous, empirical and numerical)supporting
methods to calculate elementary fermion masses (excluding neutrinos be-
cause only in the last decade experimental evidences supporting a non-zero
rest mass of them have appeared).
The Fermion Masses Hierarchy Problem(FMHP) has been discussed at dif-
ferent levels in the last three decades. In spite of the more and more precise
experiments detecting particle masses, up to now nobody has been able to
extract the fermion masses values from any kind of fundamental equation of
quantum mechanics.
As we know, fermion masses values are calculated in the Standard Model
starting from a lagrangian containing a free parameter (coupling term) for
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2each elementary fermion and the Higgs mechanism provides only a theoret-
ical support explaining the generation of such masses but not their values.
Besides these considerations the metric interpretation of quantum mechanics
remains another fundamental problem: in this theory we are able to obtain
dispersion relations for complex-value wave functions interpreted as the prob-
ability to find a particle in a defined position in time. The metric properties
of quantum space-time escapes any attempt to clearly interpret and analyze
it in the Special Relativity frame or in other metric theories.
In this paper I propose a way to extract the exact fermion masses values
from the Klein-Gordon equation avoiding to introduce any free parameters.
Something like an exact solution instead of a perturbative approach. Also this
method provides a metric interpretation which means that metrical aspects
are essential in order to extract exact solutions from a quantum equation
providing the mass value for any elementary fermion.
2 The complex time problem in quantum physics
The complex time problem appeared when its fundamental aspects were at-
tempted to be interpreted. So far several discussions have been going on
debating the foundation of the quantum theory. In the fractal geometry the
analysis of the analogy between the diffusion equation for the brownian mo-
tion and the Schro¨dinger equation leads us to the conclusion that quantum
particle trajectories (free or in an electromagnetic field [2][3]) are fractal sets
having Hausdorff dimension 2 even beyond the relativistic limit. This dimen-
sion is unbelievably the same as the dimension of the galaxies web distribu-
tion in the sky for a long range [4]. The most important difference between
the diffusion equation and the Schro¨dinger equation is the presence of the
imaginary unit (i) beside the time in the last one. In quantum mechanics,
as we know, the time is always multiplied by the imaginary unit (from this
observation the title involving a complex time). Majorana [5] came to an
alternative way to write down the Dirac equation avoiding complex amounts
imposing a transformation on the spinor that we will reconsider in the section
7. This transformation can be written as the following matrix [6]:
Z˜ =
1√
2
(
1 i
i 1
)
(1)
We can interpret this transformation as a variant of a transformation Z
that will permit us (in section 7)to transform the weak field metric into a
space-like conformal metric making it possible to eliminate the time. Should
we interpret this fact as an indication that time has no universal properties
in quantum mechanics and then it could it not be a real physical observable?
3 From Weyl’s theory to gravitational waves, a brief review
In a recent paper [7] I proposed a quantum interpretation of the phase factor
in the metric of the Weyl theory. In fact the weakly perturbed (complex)
metric was defined by means of the following relation
3gµν = ηµν + eµν [cos(kαxα + ψ) + i · sgn(sin(kαxα + ψ))eω
∫
Aαdx
α
] (2)
where i is the imaginary unit, sgn() is the sign function, ηµν is the
Minkowsky tensor, eµν is the polarization tensor and ω and ψ are two con-
stants. It can be noticed that the standard perturbed metric differs from the
metric (2) because of a phase factor so that the real parts of both metrics
are the same. This phase factor is
eω
∫
Aαdx
α
= | sin(kαxα + ψ)| (3)
This choice lead directly to explain the rising electric fields in cavities for
any kind of gravitational waves (GWs) (scalar or longitudinal as we will see
later).
Let us start from the weak field metric
gµν = ηµν + hµν (4)
where the tensor hµν can be written as a polarization tensor eµν multiplied
by a wave function as follows:
hµν = eµνeikαx
α
(5)
Avoiding the harmonic gauge we arrive to a generical matrix for the weak
field metric. In fact in the original Weyl’s idea, in the most general case of
invariance by infinitesimal transformations, we can start from the generic
polarization tensor
eµν =
a00 a01 a02 a03a10 a11 a12 a13a20 a21 a22 a23
a30 a31 a32 a33

and impose the condition (Lorentz gauge):
aµνk
µ = 0 (6)
considering a wave propagating in the z direction then we get the relation
a0ν = −a3ν (7)
Using Weyl’s own words in the general case the polarization tensor con-
tains three kinds of waves: longitude-longitudinal, transverse-longitudinal,
transverse-transversal. It is easy to identify the third kind of waves as ten-
sor (quadrupole) waves. The second kind of waves was analyzed by several
authors (see for example [8]).
If we do not choose the harmonic gauge then we can generalize the po-
larization tensor considering scalar and tensor gravitational waves as in the
following example {
Ωµν
}
=
{
φo²
O
µν
}
+
{
a²+µν
}
+
{
b²×µν
}
(8)
4{
Ωµν
}
= φ0
 −1 0 0 10 0 0 00 0 0 0
1 0 0 −1
+ a
0 0 0 00 1 0 00 0 −1 0
0 0 0 0
+ b
 0 0 0 00 0 1 00 1 0 0
0 0 0 0
 (9)
from which we get the (complex) metric in the form
gµν = ηνµ +Ωµνeik
βxβ+ψ = ηµν + hµν (10)
Considering the z direction as the propagating direction of the wave and
choosing a system where φ = φ(xα) = φ0cos(kµxµ + ψ) we obtain the line
element
ds2 = (1− φ)dct2 + 2φdctdz − (1 + φ)dz2 (11)
It can be noticed that the polarization tensor (9) is still symmetric (i.e.
the metric is symmetric) and traceless. Furthermore the contraction ΩµνΩµν
is equal to 2 if in the tensor the transversal part appears and 0 if only the
longitudinal part appears.
Hence the geometry is still riemannian until the condition | φ |< 1 is valid.
The first matrix in the expression (14) is an example of longitude-longitudinal
waves as conceived by Weyl.
The choice of the polarization tensor (9) provides us with the possibility to
consider longitudinal GWs beside the transversal ones. Such choice applied
on monochromatic waves leads to two possible propagating velocities: the
speed of light c and a swinging phase velocity (typical of the longitudinal
waves) given by the following relation
dz
dct
=
1− φ0cos(kµxµ + ψ)
1 + φ0cos(kµxµ + ψ)
(12)
and because ψ is an arbitrary phase factor we can choose ψ = pi2 , and by
integrating (12) over a period of oscillation we get the mean velocity v given
by the following relation
v
c
=
2√
1− φ0
− 1 (13)
that is, in general, greater than the speed of light c if 0 < φ0 < 1. The
mean velocity of a wave is the speed of the energy carried by the wave, so in
order to save the principles of the Special Relativity, we can interpret the lon-
gitudinal GWs as propagating in something like a medium with ”refraction”
index smaller than 1.
4 A first hypothesis about quantization of the weak field
In this section we will consider electric fields induced by tensor GWs in the
quantum limit. This mechanism was already considered in the paper [7].
From the previous considerations we can write the 4-potential as follows
Aµ(xα) =
( e
α
∂ct ln(| sin(kαxα + ψ)|),A
)
(14)
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structure constant ratio. In particular we can choose the z axis as the direc-
tion of propagation of the GW and then we obtain the transversal electric
field (that is perpendicular to the z axis)
Ex = ∂0Ax − ∂xA0 = e
α
(
k
sin(kαxα + ψ)
)2
(15)
Now we introduce the quantum relation defining the wave number k as
k =
²
h¯c
(16)
where ² is the energy of a single monochromatic GW (graviton). Hence
the energy W of the incoming GWs in the cavity in the time t is
W = n² =WgA∆t (17)
where A is the surface area of the crystal and Wg is the flux of the
incoming GW [9][10]
Wg =
c3ω2
8piG
h2 (18)
h is the GW strength and ω is the pulsation of the monochromatic GW.
The instantaneous induced electric field in the cavity is
E = lim
∆t→0
e
α
(
4pi2c3ω2h2
8piG
)2(
A∆t
h¯c
)2( 1
sin(ω∆t)
)2
(19)
The calculation provides for the case of a laser diode (both a quantum
system and a cavity) the relation
E ≈ 4 · 1096
(
f
0.14Hz
)2(
A
1mm2
)
h4 (20)
and because the electric field inside a laser diode of the type AlGaInP of
a few mW of power, in the operative regime, is typically
E ≈ 2 · 106 =⇒ h ≈ 10−23 (21)
this value is just below the present sensitivity threshold of the terrestrial
bar detectors and interferometers like LIGO and VIRGO. It is easy to verify
that the induced electric field (19) is really much smaller than the electro-
static field produced by electric charges and nuclei at atomic scale. Then the
perturbation inducing the electric field (15) does not introduce significant
effects in the ordinary matter.
So we can consider the electric field (15) as a real effect which could appear
in the cavity. It should interact with the normal lasing electric field inside
the cavity and then produce perturbation of the light intensity.
64.1 Electromagnetic fields induced by scalar GWs in a cavity
Let us return to the equation (15) and consider the hypothesis that scalar
(longitudinal)GWs exist. Because the mean velocity of this kind of waves
can be even much greater than the vacuum speed of light c we write the
dispersion relation as follows
J = kµkµ = k2
(
1− v
2
c2
)
6= 0 (22)
being J an invariant depending on φ0 (if we consider the mean velocity
(12)) and hence we rewrite the (15) as follows
Ex = ∂0Ax − ∂xA0 = e
α
J(
1− v2c2
) 1
sin(kαxα + ψ)
(23)
and substitute the (17) instead of the v/c ratio we obtain the following
expression to first order in φ, instead of the expression (19)
E = lim
∆t→0
e
α
(
4pi2c3ω2φ2
8piG
)2(1 + 2φ cos(ω∆t)
4φ cos(ω∆t)
)(
A∆t
h¯c
)2( 1
sin(ω∆t)
)2
(24)
and then, to first order, we get the equation
E =
α
e3
pi2c6ω2A2
16G2
φ3 (25)
and for the usual tensor GWs we get
E =
α
e3
pi2c6ω2A2
4G2
φ4 (26)
5 Reinterpretation of the Casimir effect in terms of gravitational
background inducing vacuum fluctuation
In a paper dated 1948 H. Casimir [11] suggested the existence of forces be-
tween parallel conducting plates at micrometric distance. These forces ap-
peared from the beginning as exclusively of quantum nature. Casimir’s cal-
culation, performed in the frame of the second quantization theory, provides
a famous formula explaining the phenomenon in terms of vacuum fluctua-
tions. In fact the quantum field theory states the existence of virtual particles
filling vacuum which responsible of inextinguishable creation/annihilation of
virtual couples. The following expression is the so called Casimir formula
F
A
=
h¯cpi2
240a4
(27)
where a is the distance between the two plates. From the classical defini-
tion of electric field and from the (27) we can get the field per area units. We
7will show that a comparison between the electric field induced by the mecha-
nism previously suggested and Casimir electric field is possible. Even better
we could suppose that the two fields could be really the same field when
we consider the laser cavity inside a laser diode. 1 Obviously this ansatz
amounts to consider vacuum fluctuations as depending from the GWs back-
ground. Starting from the equation
h¯cpi2
240ea4
=
αpi2c6ω2h4A
4e3G2
(28)
from (27) we can deduce the formula
h =
(
1
60A
)1/4(
G
αωc
)1/2
e
ca
(29)
and after some algebra we obtain
h ≈ ·10−25
(
100Hz
f
)1/2(1µm
a
)(
1mm2
A
)1/4
(30)
In particular for the laser diode we considered in the previous section
we get h ∼ 10−24. Now considering the gravitational background radiation
(GBR) in the very early universe and in thermal equilibrium with other
sorts of radiation we get an estimate of the maximum frequency of the GBR
spectrum for a spectral distribution Ω with 10−20 < Ω < 10−8 at 100 Hz
(see for example [13]) and by using the following formula
h = 1.3 · 10−20h100(Ω(f))1/2
(
100Hz
f
)
(31)
finally we get the relation in agreement with our estimate.
10−29 < hc < 10−23 (32)
Eventually it can be noticed that the required energy to produce wide
laser light fluctuations, even if these are induced by any kind of incoming
GWs (tensor or scalar), is provided by the power supply of the electric circuit.
Because of it the effect can’t be produced in the case of the Casimir effect
even if there are many orders of electrons in the plates.
6 A minimum (Planck) length as a consequence of an uncertainty
relation
Both the combination of relation (25) for tensor GWs and (27) and the com-
bination of (26) for scalar GWs and (27) provide the same relation (except
for a constant factor). In such a unique relation a particle having Planck
1 in the latter case we suppose that the presence of the semiconductor dielectric
between the two gates does not influence the vacuum fluctuations inside the cavity.
For a detailed treatment of the Casimir effect in a Fabry-Perot cavity with real
mirrors see for example [12]
8Table 1 Mass values for the main quantum numbers
quantum mass (g) object
number
0 3.81203 · 10−20 Higgs boson (?)
1 9.10956 · 10−28 electron
2 5.59479 · 10−50 (?)
3 undefined (?)
4 1.24214 · 1040 Super Massive Black Holes
mass has also a Schwarzschild radius coincident with the Planck length. As
a consequence of this fact the potential assumes a unitary value.
φn =
(
δl
l
)n
= 1 =
2e4G2
α2c6pif2a6
(33)
where n is an integer and a is the size of the microscopic system we are
considering, f could be interpreted as the typical (maximum?) frequency of
the radiation permeating the cavity, δl/l represents the relative uncertainty
on lengths at the microscopic scale when φ = 1 and σ is a number near 1
depending the shape of the cavity and m is the mass confined to the cavity.
If the size of the system is of the same order as the Schwarzschild radius of
the particle having mass m then, after imposing the following conditions
φ =
Gm
ac2
(34)
a =
h¯
mc
(35)
from (33) we obtain
m = mp
(√
2σ
pi
fp
f
) 1
n−3
(36)
where mp and fp are respectively the Planck mass and the Planck fre-
quency. The plot of the mass versus the quantum number n is represented
in fig. 1.
The values of the masses depend on the two parameters σ and f ; the last one
could be interpreted as the frequency peak of the radiation permeating the
cavity. Considering in particular σ = 1 that is typical of two plates and the
frequency 0.02591785 Hz which could be interpreted as the frequency peak
of the background gravitational radiation (GBR) produced by the turbulent
fluid of the early universe [14], we obtain the values in table 1. We can as-
sociate a couple of these masses respectively to the electron mass and to the
largest (?) super-massive black hole mass.
What is the sense of this quantization rule dealing with masses on a scale
of 90 orders dividing the mass of a monster like a super-massive black hole
by the point-like electron mass? These two objects represent respectively the
9biggest one and the smallest one (in terms of mass) in our universe. What is
the sense of such two objects inside a microscopic cavity? An interpretation of
this strange picture can be resumed as follows. The cavity can be interpreted
as the size of the particles when the cosmic time was some seconds (here we
conceive a super-massive black hole as something like a particle, of course not
an elementary particle!). When the cosmic time was only about 40 seconds
the masses of the stable particles (electrons, protons and neutrons) were
definitively fixed. In fact if we consider the cosmic time to planck time ratio
(i.e. the time expressed in natural units) instead of the frequency ratio in the
relation (36) then we get
m = mp
(√
2σ
pi
t
tp
) 1
n−3
(37)
where tp is the Planck time.
It can be noticed that when the gravitational radiation frequency was
equal to the Planck frequency (i.e. when the cosmic time was equal to the
Planck time) all the masses reported in table 1 were coincident with the
Planck mass. This fact allows to hypothesize that the masses of the particles
were at the beginning of the time all the same and the differentiation process
ended when the age of the universe was about 40 seconds.
The equation (37) could be interpreted as the first of a series of mass
quantization rules. Mass is quantized by means of the main quantum number
n in equation (37), this number defines the main particle masses (the biggest
one and the smallest one).
Obviously this subject is highly speculative, and my aim here is to suggest a
possible interpretation of the previous equations.
7 A transformation eliminating time in the weak field metric
We can transform the metric (11) in order to eliminate the time and make
its matrix diagonal. We will obtain the relation ds2 = k ·dz2 by applying the
following transformation (we consider only a dimension for space and one for
time): (
ct′
z′
)
=
1√
2
(
1 −1
1 1
)(
ct
z
)
(38)
We define the Z ′ and Zo matrices by using the Z matrix as follows
Z = −iZ ′σ2 = 1√
2
(
1 −1
1 1
)
(39)
Z ′ = TZ =
1√
2
(−1 1
1 1
)
(40)
Zo = ZS = −σ3Z ′ = 1√
2
(
1 1
1 −1
)
(41)
10
Table 2 representation of the Z generators
Z Zo Z′
Z iσ2 σ3 σ1
Zo σ1 1 iσ2
Z′ −σ3 −iσ2 1
where T and S are respectively the time reversal and the space reversal
operators.
T =
(−1 0
0 1
)
(42)
S =
(
1 0
0 −1
)
(43)
We summarize the operators Z, Zo and Z ′ in table 2.
8 Klein-Gordon equation for the scalar graviton
In this section we will describe an interesting link between the metric of the
weak field for the scalar GWs and the solutions of the Klein-Gordon equa-
tion that we consider fluctuations of the space-time containing free (massive)
particles. Should we consider these wave functions as gravitons? We let the
reader free to formulate an answer.
It seems that this link could imply the existence of a Dirac-like equation.
The solutions of this last equation contain matrices we will call Uk and we
will define them using the Z transformation. The set of the Uk is a Lie group
and only 7 matrices have positive values. These seven matrices constitute a
base for a mass operator which provides all the masses of the elementary
fermions, including neutrinos and four new particles that could be detected
at the LHC facilities (fourth family?).
Let us consider the 2-dimensional space-time metric as a projection of the
4-dimensional unperturbed Minkowsky metric. We will add the perturba-
tion (i.e. longitudinal GWs) later. Hence the Kline-Gordon equation can be
written, in this picture, as follows(
p+ηp+m20c
2
)
ψ = 0 (44)
Let us consider the following transformations for position, momentum
and wave function using also the conformal transformation (1) with complex
time (we will return on to this point later)
p′ = Z˜+p (45)
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x′ = Z˜x (46)
ψ′ = S(Z ′)ψ (47)
where Z˜ is the matrix of the transformation (1),
Z˜ =
1√
2
(
1 i
i 1
)
(48)
and let the Lorentz transformation on the spin states S(Z˜) be given by the
following relation (in analogy with the infinitesimal Lorentz transformation
for the Dirac spinor)
S(Z˜) = 1 +
i
4
σµνZ˜φ (49)
where σµν are matrices given by the commutation rule
σµν = [A+µAν ] = βµνZ
′ (50)
where βµν are constants. Our aim is to find matrices Aµ satisfying equa-
tions (50) and (44) even with a perturbative term which appears in the
metric related to the transformations (45),(46) and (47). In fact by applying
these transformations to the Klein-Gordon equation we obtain a couple of
equations being the real part and the imaginary part of the equation itself,
respectively given by the following equations:(
−p+
[
φ
(
1 −1
−1 1
)
+ α
(
1 1
1 −1
)]
p+m20c
2
(
1 0
0 1
))
ψ = 0 (51)
[
p+φ
(
0 −1
1 0
)
p+m20c
2α
(−1 1
1 1
)]
ψ = 0 (52)
where α is proportional to φ as follows from 49).
From (52) we obtain the following two Dirac-like equations:(
ih¯∂ct ±m0c
√
αA+µ
)
ψµ = 0 (53)(
ih¯∂x ∓m0c
√
αAµ
)
ψµ = 0 (54)
and defining the following operators
Θx = h¯
(
i∂x +
m0c
h¯
√
αAµ
)
(55)
Θ+ct = h¯
(
−i∂ct + m0c
h¯
√
αA+µ
)
(56)
then the equation (44) can be written as follows
H =
[
Θ+ctΘx
]
(57)
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Fig. 1 mass values vs. quantum numbers as solutions of the equation (44)
9 Second quantization of the weak field for scalar GWs
The general solution of the equations (53) and (54) is given by the following
relation:
ψµ(x, ct) = ei
m0c
h¯
√
αµAµxχµ + e−i
m0c
h¯
√
αµA
+
µ ctϕµ (58)
We define a set of matrices Aµ using the following recursive rule
A0 =
1
2
(
1 1
−1 1
)
(59)
Ak =
1
2
(
4 k
−(k − 1) 3
)
k dispari, k ≥ 1 (60)
Ak =
1
2
(
3 k
−(k − 1) 2
)
k pari, k ≥ 2 (61)
and define also the following rules:[
A+k Aj
]
=
k + j − 1
4
Z ′ k,j ≥ 1 (62)
We can easily verify that the the following relations for bosonic fields still
remain valid
[AkAk] =
[
A+k A
+
k
]
= 0 (63)[
A+k Ak
]
=
2k − 1
4
Z ′ k,j ≥ 1 (64)
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10 Fermion masses from the solutions of the Klein Gordon
equation for scalar gravitons
If we apply to the Aj matrices the transformation Z0 defined by the relation
(41) then we obtain the two new sets of matrices Uµ and U˜µ
Uµ =
√
2 Z0Aµ µ ∈ N (65)
U˜−µ =
√
2 Z ′A−µ (66)
Starting from the mass of the electron we can find the masses of the
elementary fermions by means of a second rule with high precision. Now we
are going to describe this second rule. From the previous relations we define
the following matrices
U5 =
(
0 4
4 1
)
(67)
U4 =
(
0 3
3 1
)
(68)
U3 =
(
1 3
3 0
)
(69)
U2 =
(
1 2
2 0
)
(70)
U0 =
(
0 1
1 0
)
(71)
U˜−2 =
(
0 2
3 0
)
(72)
U˜−3 =
(
0 3
4 0
)
(73)
Only these 7 matrices of the set do not have any negative elements. By
means of these matrices we define the following relations giving 7 couples of
elementary masses starting from the electron mass me(
m1j
m2j
)
= ePjUj+γj
(
1
1
)
me j = −2,−1, 0, 2, 3, 4, 5 (74)
The constants γj are given by the following relations
γj =
sgn( j−42 )8
2−j
2
2
(
G˜me
lp
) 1
2
me
h¯
(75)
where G˜ ' 1.017G is a little bigger value than the Newton constant G.
We can interpret the constant G˜ as the value of G in the very early universe
in the context of several cosmological models with varying G (for an overview
14
of these models see, for example [15]).
Finally the following Pj matrices serve only as operators that diagonalize the
related Uj matrices
P5 =
log 55
5
(−1 1
1 −1
)
+
(
0 log 2
log 2
1
4 3 0
)
+
(
log 2−
1
4 5
3
4 0
0 log 5
)
(76)
P4 =
log 54
4
(−1 1
1 −1
)
+
(
0 log 2
log 2
1
3 5
2
3 3 0
)
+
(
log 2−
1
3 5
2
3 0
0 log 5
)
(77)
P3 =
log 53
3
(−1 1
1 −1
)
+
(
0 log 2
1
3 3
log 3 0
)
+
(
log 5 0
0 log 3−
1
3 5
2
3
)
(78)
P2 =
log 52
2
(−1 1
1 −1
)
+
(
0 log 3
1
3 2
log 3 0
)
+
(
log 5 0
0 log 3−
1
2 5
1
2
)
(79)
P0 = log 5
(−1 1
1 −1
)
+
(
0 log 2
log 3 0
)
+
(
log 5 0
0 log 5
)
(80)
P−2 =
log 5−2
2
(−1 1
1 −1
)
+
(
0 log 2
2
3 5
1
3
log 3
3
2 0
)
−
(
log 5 0
0 log 5
)
(81)
P−3 =
log 5−3
3
(−1 1
1 −1
)
+
(
0 log 2
3
4 5
1
4
log 3
4
3 0
)
−
(
log 5 0
0 log 5
)
(82)
We can even consider the matrices Pj as operators obtained by superpo-
sition of all the polarization states, the latter seen as creation/annihilation
operators of the space to space and time to time coordinate transformations
in addition to time to space and space to time coordinate transformations.
We can write the Pj operators as follows
Pk = P0+
∞∑
n=1
(−1)nχ
n
n
(
0 1
1 0
)(
αk 0
0 βk
)n
+
∞∑
n=1
(−1)n ξ
n
n
(
γk 0
0 δk
)n
(83)
where χ, ξ, αk, βk, δk and γk are real constants. In the relation (74) the
first 4 couples of values coincide with the fermion masses (the 6 flavors quarks,
and the leptons τ and µ in the same order as in table 3). The last couple
of values provides two mass values both bigger than the top quark mass. A
further set of four particles having masses smaller than the electron one are
defined by the U˜µ matrices. Looking at table 2 we can identify a couple of
these particles as neutrinos (we suppose that the τ neutrino and the muon
neutrino could be a doublet of particles having the same mass). The energies
of these new particles are included in the energy range that will be investi-
gated at the LHC facilities in the next years.
Table 3 resumes the masses calculated by using the formula (48) and in the
third column there are the accepted standard values for these particles.
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Table 3 Mass ratios (particle mass/electron mass)
particle mass ratio mass ratio
(model) CODATA,[1]
νe 1.4555404E-08 < 2.5E-07
νµ 1.4737347E-07 (0.18-2.5)E-07
ντ 1.4737347E-07 (0.78-2.5)E-07
(?) 0.0007168
(?) 0.0048385
up 5.086 5.5 ± 3.7
down 7.630 11.0 ± 5.5
strange 275.691 275 ± 73
µ 206.7682827 206.7682823(52)
charm 3090.980 3200 ± 310
τ 3477.35 3477.48 ± 0.57
beauty 8084.950 8170 ± 460
top 341083.807 348000 ± 9000
(?) 802993.170
(?) 1016288.230
11 Conclusion
We tried to convince the reader on a possible new approach to quantum
gravity in order to quantize space, time and matter using formulas obtained
from the Klein-Gordon equation following a new method. The starting point
is the revaluation of the exhaustive (non-perturbative) method of the theo-
retical physics: from the Klein-Gordon equation we obtained an exact solu-
tion for a 2-dimensional wave function showing properties likely describing
the propagation of gravitons. An algorithm dealing with the matrices solu-
tion of the treated Klein-Gordon equation provides the exact values of the
fermion (elementary) masses and forecasts new particles likely detectable in
the experiment running at the LHC facilities. Another noticeable point is the
possibility to relate the metric properties of space-time to quantum physics
in a very simple way avoiding string theories or other theories.
Some interesting consequences at cosmological level come out from the sug-
gested method: the possibility of time variation for the G constant and an
evolutionary differentiation of the fermion masses starting from the Plank
mass at the origin of the universe.
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